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(57) ABSTRACT

An internal combustion engine includes: a cylinder in which
a piston reciprocates; a cylinder head positioned above the
cylinder; a gasket disposed between the cylinder and the
cylinder head; a stepped portion that is formed at an upper
end portion of an inner peripheral surface of the cylinder and
positioned below the gasket; a ring member having a cylin-
drical shape provided to the stepped portion; and a protru-
sion portion that is formed in a manner to protrude from the
ring member and bites into a lower surface of the gasket.

10 Claims, 4 Drawing Sheets
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INTERNAL COMBUSTION ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Japanese Patent
Applications number 2022-066317, filed on Apr. 13, 2022
contents of which are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

The present disclosure relates to an internal combustion
engine including a cylinder and a piston.

In an internal combustion engine, a ring member is
provided to a stepped portion formed on an upper portion of
an inner peripheral surface of a cylinder. For example,
Japanese Unexamined Patent Application Publication No.
2017-089410 discloses an internal combustion engine in
which a scraper ring is provided to a stepped portion in order
to remove soot adhered to a piston.

Since the above-described ring member is not fixed to the
stepped portion, the ring member may move due to vibration
and come into contact with the piston during the operation
of the internal combustion engine. When the ring member
contacts the piston, at least one of the ring member or the
piston may be damaged.

BRIEF SUMMARY OF THE INVENTION

The present disclosure has been made in view of these
points, and its object is to prevent the ring member from
coming into contact with the piston during the operation of
the internal combustion engine.

An aspect of the present disclosure provides an internal
combustion engine including: a cylinder in which a piston
reciprocates; a cylinder head positioned above the cylinder;
a gasket disposed between the cylinder and the cylinder
head; a stepped portion that is formed at an upper end
portion of an inner peripheral surface of the cylinder and
positioned below the gasket; a ring member having a cylin-
drical shape provided to the stepped portion; and a protru-
sion portion that is formed in a manner to protrude from the
ring member and bites into a lower surface of the gasket.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view illustrating an internal con-
figuration of an internal combustion engine 1 according to
an embodiment.

FIG. 2 is a schematic view illustrating an internal com-
bustion engine 100 according to a comparative example.

FIG. 3 is a schematic view illustrating a modified example
of the internal combustion engine 1.

FIG. 4 is a schematic view illustrating an internal com-
bustion engine 100 according to a comparative example.

DETAILED DESCRIPTION OF THE
INVENTION

Hereinafter, the present disclosure will be described
through exemplary embodiments, but the following exem-
plary embodiments do not limit the invention according to
the claims, and not all of the combinations of features
described in the exemplary embodiments are necessarily
essential to the solution means of the invention.
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<Configuration of the International Combustion Engine>

A configuration of an internal combustion engine accord-
ing to an embodiment will be described with reference to
FIG. 1.

FIG. 1 is a schematic view illustrating an internal con-
figuration of an internal combustion engine 1 according to
an embodiment. In FIG. 1, only a portion of the internal
combustion engine 1 is shown, and other components are
omitted for convenience of explanation.

The internal combustion engine 1 is, for example, an
engine mounted in a vehicle. As shown in FIG. 1, the
internal combustion engine 1 includes a cylinder 10, a piston
15, a stepped portion 20, a cylinder head 25, a gasket 30, and
a ring member 40.

The cylinder 10 is made of metal and formed in a
cylindrical shape. The piston 15 is housed in the cylinder 10.

The piston 15 reciprocates between the top dead center
and the bottom dead center in the cylinder 10. In FIG. 1, the
piston 15 is positioned at the top dead center. A piston ring
16 is fitted into a groove formed on the outer peripheral
surface 15a of the piston 15.

As shown in FIG. 1, the stepped portion 20 is positioned
at an upper end portion of the inner peripheral surface 11 of
the cylinder 10. The stepped portion 20 is positioned above
the piston ring 16 when the piston 15 is positioned at the top
dead center. The stepped portion 20 is formed such that the
stepped portion 20 extends circumferentially inside the inner
peripheral surface 11 of the cylinder 10. The stepped portion
20 is positioned below the gasket 30. The stepped portion
has an inner peripheral surface 22 that is perpendicular to the
bottom surface of the stepped portion 20.

The cylinder head 25 is positioned above the cylinder 10.
The cylinder head 25 is made of metal, and is made of the
same material as the cylinder 10, for example. The gasket 30
is disposed between the cylinder 10 and the cylinder head
25. The gasket 30 has a function of enhancing airtightness in
the cylinder 10. A side surface of the gasket 30 is positioned
closer to the piston 15 than the inner peripheral surface 22
of the stepped portion 20 in the radial direction of the
cylinder 10.

As shown in FIG. 1, the ring member 40 is provided to the
stepped portion 20. Specifically, the ring member 40 is fitted
into the stepped portion 20. The ring member 40 is formed
in a cylindrical shape and covers the circumference of the
piston 15 positioned at the top dead center. The ring member
40 is made of metal. Here, the ring member 40 is made of
the same material as the cylinder 10, but is not limited
thereto, and may be made of a different material than the
cylinder 10. Further, the ring member 40 is made of a
material harder than that of the gasket 30.

The inner peripheral surface 41 of the ring member 40
faces the outer peripheral surface 15a of the piston 15
positioned at the top dead center in a state of being separated
therefrom. The outer peripheral surface 42 of the ring
member 40 faces the inner peripheral surface 22 of the
stepped portion 20 in a state of being separated therefrom.
The lower surface of the ring member 40 is in contact with
the bottom surface of the stepped portion 20.

The ring member 40 is provided to narrow the space
between the cylinder 10 and the piston 15. That is, the inner
peripheral surface 41 of the ring member 40 is positioned
closer to the outer peripheral surface 15a of the piston 15
than the inner peripheral surface 11 of the cylinder 10. If the
ring member 40 is not provided, the space between the inner
peripheral surface 11 of the cylinder 10 and the outer
peripheral surface 15a of the piston 15 ends up being a
useless space, which is not used for combustion, thereby
reducing combustion efficiency. On the other hand, if the
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ring member 40 is provided as in the present embodiment,
it is possible to narrow the useless space, and thus the
compression ratio is increased and fuel efficiency is
improved.

As shown in FIG. 1, the ring member 40 has a protrusion
portion 45. The protrusion portion 45 is formed such that the
protrusion portion 45 protrudes from the ring member 40.
Specifically, the protrusion portion 45 protrudes from the
upper surface of the ring member 40. The protrusion portion
45 bites into a lower surface 31 of the gasket 30. Specifi-
cally, an edge 454 of the tip of the protrusion portion 45 bites
into the lower surface 31 of the gasket 30. Since the
protrusion portion 45 bites into the lower surface 31 of the
gasket 30, it is possible to prevent the ring member 40 from
moving due to vibration.

The protrusion portion 45 is formed in an annular shape
along the circumferential direction on an upper portion of
the ring member 40. Therefore, the protrusion portion 45
bites into the lower surface 31 of the gasket 30 in a wide
area. However, the present disclosure is not limited thereto,
and the protrusion portion 45 may be partially formed on the
upper surface of the ring member 40. For example, a
plurality of protrusion portions 45 are formed on the upper
surface of the ring member 40 at predetermined intervals in
the circumferential direction. Further, a plurality of protru-
sion portions 45 are formed on the upper surface of the ring
member 40 at predetermined intervals in the radial direction
of the ring member 40. In this case, since the protrusion
portion 45 partially bites into the lower surface 31, a strong
biting force is likely to be generated against the lower
surface 31 of the gasket 30.

The benefit of providing the protrusion portion 45 on the
ring member 40 will be described in detail in comparison
with the comparative example shown in FIG. 2.

FIG. 2 is a schematic view illustrating an internal com-
bustion engine 100 according to the comparative example.
In the comparative example, the protrusion portion 45
shown in FIG. 1 is not provided to the ring member 140. The
upper surface of the ring member 140 is not in contact with
the lower surface 31 of the gasket 30. In this case, since the
ring member 140 is only fitted into the stepped portion 20,
the ring member 140 may move due to vibration during the
operation of the internal combustion engine 100. For
example, when the ring member 140 moves in a direction
shown by an arrow in FIG. 2, the inner peripheral surface
141 of the ring member 140 would come into contact with
the outer peripheral surface 15a of the piston 15. When the
ring member 140 contacts the piston 15, at least one of the
ring member 140 or the piston 15 may be damaged.

On the other hand, in the present embodiment, since the
protrusion portion 45 of the ring member 40 bites into the
lower surface 31 of the gasket 30, even if the internal
combustion engine 1 vibrates, it is possible to prevent the
ring member 40 from moving due to the vibration. In
particular, since the edge 45a of the protrusion portion 45
bites into the lower surface 31, it is possible to stop the ring
member 40 from moving due to the vibration. As a result,
since the inner peripheral surface 41 of the ring member 40
does not contact the outer peripheral surface 15a of the
piston 15, damage to the ring member 40 and the piston 15
can be prevented.
<Modified Example>

FIG. 3 is a schematic view illustrating a modified example
of' the internal combustion engine 1. In FIG. 3, only a portion
of the internal combustion engine 1 is shown, and other
components are omitted for convenience of explanation.
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The piston 15 is decentered in consideration of thermal
expansion. Specifically, as shown in FIG. 3, the outer
peripheral surface 154 of the piston 15 is an ellipse when the
piston 15 is viewed in a plane.

In the modified example, the outer peripheral surface 42
of the ring member 40 is a true circle when the ring member
40 is viewed in a plane, whereas the inner peripheral surface
41 of the ring member 40 is an ellipse when the ring member
40 is viewed in a plane. Therefore, the width of the ring
member 40 is not constant in the circumferential direction.
The distance between the inner peripheral surface 41 and the
outer peripheral surface 15a is constant over the entire
circumference in the circumferential direction. In this case,
the distance between the inner peripheral surface 41 and the
outer peripheral surface 15a can be reduced, as compared
with the case where the inner peripheral surface 41 is a true
circle.

FIG. 4 is a schematic view illustrating an internal com-
bustion engine 100 according to the comparative example.
In the comparative example, the outer peripheral surface
1154 of the piston 115 is an ellipse, whereas the inner
peripheral surface 141 and the outer peripheral surface 142
of the ring member 140 are true circles. Therefore, as shown
in FIG. 4, the gap between the outer peripheral surface 1154
and the inner peripheral surface 141 is not constant, and
there are a mix of portions where the gap is large and
portions where the gap is small.

On the other hand, in the case of the modified example,
since the inner peripheral surface 41 of the ring member 40
is an ellipse in a similar manner as the outer peripheral
surface 154 of the piston 15, the distance between the inner
peripheral surface 41 and the outer peripheral surface 15a
can be reduced over the entire circumference in the circum-
ferential direction. Therefore, the gap between the inner
peripheral surface 41 and the outer peripheral surface 15a
becomes smaller than in the comparative example, and the
significance of providing the above-described ring member
40 (reducing useless space between the cylinder 10 and the
piston 15 to prevent reduction in combustion efficiency) is
effectively realized.

Further, in the modified example, the ring member 40 has
a convex portion 48 protruding outwards from the outer
peripheral surface 42 in the radial direction as shown in FIG.
3. The convex portion 48 is formed along the axial direction
of the ring member 40. For example, the convex portion 48
is formed from one end to the other end in the axial direction
of the ring member 40. On the other hand, a concave portion
23 fitted into the convex portion 48 is formed on the inner
peripheral surface 22 of the stepped portion 20. Thus, even
if the ring member 40 attempts to rotate in the circumfer-
ential direction during the operation of the internal combus-
tion engine 1, the convex portion 48 and the concave portion
23 fitting with each other function as a rotation stopper.
Although one convex portion 48 and one concave portion 23
are provided in FIG. 4, the present disclosure is not limited
thereto, and a plurality of convex portions 48 and a plurality
of concave portions 23 may be provided. Although not
shown in FIG. 4, the above-described protrusion portion 45
is formed on the ring member 40 in the modified example as
well.
<Effects of the Present Embodiment>

The internal combustion engine 1 of the above-described
embodiment includes the ring member 40 having a cylin-
drical shape provided to the stepped portion 20 formed at an
upper end portion of the inner peripheral surface 11 of the
cylinder 10. The ring member 40 is provided with the
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protrusion portion 45 protruding in such a manner that the
protrusion portion 45 bites into the lower surface 31 of the
gasket 30.

Since the protrusion portion 45 of the ring member 40
bites into the lower surface 31 of the gasket 30, even if the
internal combustion engine 1 vibrates, it is possible to
prevent the ring member 40 from moving due to vibration.
As a result, since the inner peripheral surface 41 of the ring
member 40 does not contact the outer peripheral surface 15a
of the piston 15, damage to the ring member 40 and the
piston 15 can be prevented.

The present disclosure has been described above on the
basis of the exemplary embodiments. The technical scope of
the present disclosure is not limited to the scope explained
in the above embodiments, and it is obvious to those skilled
in the art that various changes and modifications within the
scope of the invention may be made. An aspect to which
such changes and modifications are added can be included in
the technical scope of the present invention is obvious from
the description of the claims.

What is claimed is:

1. An internal combustion engine comprising:

a cylinder in which a piston reciprocates;

a cylinder head positioned above the cylinder;

a gasket disposed between the cylinder and the cylinder

head;

a stepped portion that is formed at an upper end portion
of an inner peripheral surface of the cylinder and
positioned below the gasket;

a ring member having a cylindrical shape provided to the
stepped portion; and

a protrusion portion that is formed in a manner to protrude
from the ring member and bites into a lower surface of
the gasket.

2. The internal combustion engine according to claim 1,

wherein

an edge of a tip of the protrusion portion bites into a lower
surface of the gasket.

3. The internal combustion engine according to claim 1,

wherein

a side surface of the gasket is positioned closer to the
piston than an inner peripheral surface of the stepped
portion, in a radial direction of the cylinder, and

6

the protrusion portion protrudes from an upper surface of
the ring member.
4. The internal combustion engine according to claim 1,
wherein
5 the protrusion portion is formed in an annular shape on an
upper portion of the ring member along a circumfer-
ential direction.
5. The internal combustion engine according to claim 3,
wherein
a plurality of the protrusion portions are formed on the
upper surface of the ring member at predetermined
intervals in a circumferential direction.
6. The internal combustion engine according to claim 3,
wherein
a plurality of the protrusion portions are formed on the
upper surface of the ring member at predetermined
intervals in the radial direction.
7. The internal combustion engine according to claim 1,
wherein
an outer peripheral surface of the piston is an ellipse when
the piston is viewed in a plane, and
an inner peripheral surface of the ring member facing the
outer peripheral surface is an ellipse such that the inner
peripheral surface is separated from the outer periph-
eral surface by a predetermined distance when the ring
member is viewed in a plane.
8. The internal combustion engine according to claim 7,
wherein
the ring member has a convex portion protruding out-
wards from the outer peripheral surface in a radial
direction, and
a concave portion fitted into the convex portion is formed
on an inner peripheral surface of the stepped portion.
9. The internal combustion engine according to claim 8,
wherein
the convex portion is formed from one end to the other
end in an axial direction of the ring member.
10. The internal combustion engine according to claim 7,
wherein
an outer peripheral surface of the ring member is a true
circle when the ring member is viewed in a plane.
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